We report on a mother and her two sons who had a direct duplication of chromosome region 8p22-8p23.1 without dysmorphic features and only mild mental retardation. The patients have been studied using G banding, chromosome painting, and FISH using cosmid probes specific for the region 8p23.1-8pter. Comparison of the phenotypes of our patients and ofpublished patients with an inversion duplication of the short arm of chromosome 8 indicates that trisomy for chromosome band 8p2l causes the more severe clinical picture in the latter. (JrMed Genet 1995;32:792-795) 
Duplication of the short arm of chromosome 8, in which chromosome region 8p 11.1 to 8p23 is involved, is associated with characteristic clinical manifestations.' 2 Up to now 47 patients have been published with an inversion duplication 8p2'-with a distal breakpoint in 8p22 (19 cases) or in 8p23 (28 cases) and a proximal breakpoint in 8pl1.2 (11 cases), 8pl2 (22 cases), or 8p2l (14 cases), as well as three patients with a tandem duplication 8p'9 with breakpoints in 8p22 and 8p23.1 or 8p21.3 and 8p22 (table 1). In 19 of the 47 patients with an inversion duplication 8p, a deletion of (part of) 8p23 has been proved with molecular techniques. In the present study we report on three new patients with direct duplication 8p and no apparent deletion and compare their clinical features with the previously reported cases, who definitely have more severe clinical features. A chromosome 8 specific paint was used to visualise the normal and aberrant chromosome 8 and probes specific for chromosome region 8p23.1-8pter were used to determine the origin of the extra material on the short arm of chromosome 8. tromere of chromosome 8.22 Cosmids 59C1, 83D9, and 16E12 that have been mapped to chromosome region 8p23. 1-8pter93 were biotin labelled by nick translation, according to the manufacturer's specifications (Gibco BRL). Metaphase spreads were prepared from PHA stimulated lymphocytes using the standard 3:1 (v/v) methanol:acetic acid fixation. Slide treatment and hybridisation was performed according to the protocol of Lichter et aP" with minor modifications. A paint specific for chromosome 8 (Gibco BRL) was applied to the metaphase spreads according to the manufacturer's specifications.
Results
Analysis of high resolution prometaphase chromosomes showed additional material on the short arm of one of the chromosomes 8 of all three patients. The mother of patient 3 had normal chromosomes and her father had died. A chromosome 8 specific paint appeared to hybridise to the structurally normal chromosome 8 as well as to all parts of the aberrant chromosome 8. Despite using high resolution GTG banding, it was difficult to detect in the banding pattern whether we were dealing with a direct duplication or with an inverted duplication (fig 1) . Cohybridisation of a centromere specific probe and cosmid probes specific for chromosome region 8p23.1-8pter to metaphases of the three patients showed fluorescent spots at the centromere and at the end ofthe short arm ofthe normal chromosome Discussion In most cases, GTG banded high quality chromosome preparations produce a banding pattern sufficient for chromosome identification. In the present study, cytogenetic band as- Figure 2 Metaphase chromosomes ofpatient 1 after in situ hybridisation with the centromere probe pJM128 and probe 59C1 specific for region 8p23. 1-8pter. Normal chromosome 8(left) with a single spot on the short arm and aberrant chromosome 8(right) with double spots on the short arn. The chromosomal and clinical data reported in patients with duplications in 8p lead to the conclusion that involvement of band 8p2l in the duplication is of major importance, because the triplicate state of this region contributes to the severe clinical picture and profound psychomotor retardation. For this reason in situ hybridisation techniques should be used to identify accurately the chromosomal contents of an 8p duplication.
